Biochemical characterization of Arabidopsis thaliana starch branching enzyme 2.2 reveals an enzymatic positive cooperativity.
Starch Branching Enzymes (SBE) catalyze the formation of α(1 → 6) branching points on starch polymers: amylopectin and amylose. SBEs are classified in two groups named type 1 and 2. Both types are present in the entire plant kingdom except in some species such as Arabidopsis thaliana that expresses two type 2 SBEs: BE2.1 and BE2.2. The present work describes in vitro enzymatic characterization of the recombinant BE2.2. The function of recombinant BE2.2 was characterized in vitro using spectrophotometry assay, native PAGE and HPAEC-PAD analysis. Size Exclusion Chromatography separation and SAXS experiments were used to identify the oligomeric state and for structural analysis of this enzyme. Optimal pH and temperature for BE2.2 activity were determined to be pH 7 and 25 °C. A glucosyl donor of at least 12 residues is required for BE2.2 activity. The reaction results in the transfer in an α(1 → 6) position of a glucan preferentially composed of 6 glucosyl units. In addition, BE2.2, which has been shown to be monomeric in absence of substrate, is able to adopt different active forms in presence of branched substrates, which affect the kinetic parameters. BE2.2 has substrate specificity similar to those of the other type-2 BEs. We propose that the different conformations of the enzyme displaying more or less affinity toward its substrates would explain the adjustment of the kinetic data to the Hill equation. This work describes the enzymatic parameters of Arabidopsis BE2.2. It reveals for the first time conformational changes for a branching enzyme, leading to a positive cooperative binding process of this enzyme.